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ANAEMIAS ASSOCIATED WITH ENLARGEMENT OF
THE SPLEEN.

MR PRESIDENT AND GENTLEMEN,-In no section of our
knowledge of the blood disorders of early life does greater
confusion exist than in regard to that group of acse colas
which have as their most striking clinical feature a more or
less pronounced enlargement of the spleen and in none are
the views of different writers more conflicting. Yet this

group includes some of the most striking examples of anasmia.
met with clinically in childhood, cases, moreover, which are

peculiar to this time of life. It is therefore of the first

importance that we should try to arrive at some clear ideas
as to their nature and relationships. As a preliminary to
further study it will be necessary to review briefly the

present state of our knowledge as to the functions of the

spleen in health.
FUNCTIONS OF THE SPLEEN.

The progress of our knowledge of the diseases of the
spleen has long been retarded by the insufficiency of our
information as to the r6le which it plays in the physiology of
the body. Ever since the time of the Italian anatomists it
has been known, indeed, that the spleen is not essential to
life. Whatever it does we can get on without it, for its
functions seem to be easily capable of being taken up
vicariously by other organs. Of these functions that which
seems most clearly established is the part which the organ
plays as a niter in removing from the blood stream any
foreign particles which it may contain. This has been proved
experimentally in the case of particulate substances arti-

ficially introduced into the blood and almost certainly occurs
physiologically in the removal of the debris of red and
white cells which have been broken down in the circulation.
Enlargement of the spleen in disease may occur as a

response to an increased demand for the performance of
these scavenger functions and this, no doubt, explains the
splenic enlargement met with in acute infective diseases and
in malaria. But such enlargement is usually neither great
nor persistent and chronic massive enlargement of the

spleen in anaemia is certainly not thus to be explained.
Like all organs which contain adenoid tissue the spleen can
claim to be a seat of formation of lymphocytes. This is a
function which is probably of considerable activity in the
child in whom the Malpighian bodies are normally both large
and numerous. This lymphogenic function, however, is one
which the spleen shares with many other organs and
notably, in the child at least, with the thymus, and even
when the spleen is completely removed no reduction of the
number of lymphocytes in the blood occurs. Their number
on the contrary is then increased, apparently from an over-
compensation for the loss of the spleen by the lymphatic
glands. Ehrlich, indeed, goes so far as to say that an
increase of the lymphocytes, so long as an affection of the

, lymph glands can be excluded, should be referred to
functional exclusion of the spleen. This is a point of great
importance, for, as we shall see, one of the features of many
cases of anaemia with splenic enlargement in childhood is
just such a lymphocytosis. In addition to lymphocytes some
writers, have referred to the spleen a share, at least, in the

1 Lecture I. was published in THE LANCET of May 7th, 1904, p. 1253.

production of the large mononuclear cells, but this cannot be
regarded as finally proven.

There is some reason to suppose that during part of intra-
uterine life the spleen helps in the formation of red
corpuscles, but there is no evidence that this persists as a
normal function after birth. 2 On the other hand, Dominici
and others believe that, if over-active, the spleen can assume
myelogenic functions and give rise both to red cells and to
myelocytes. This happens after experimental bleeding and
Wolff 3 cites cases in which he has found evidence of the
existence of such a function. He is of opinion that the
spleen contains " indifferent cells " which can develop along
various lines according to the demand of the moment.

Normally they produce non-granular white blood corpuscles,
but if the function of the marrow is interfered with they
can produce both red cells and granular leucocytes. If such
an occurrence is indeed possible then it is in the child par-
ticularly that one would expect to meet with it, for in early
infancy there is reason to believe, as we have already seen,
that specialisation of function on the part of the blood-
forming organs has not been carried so far as in the adult.
We may now turn to the proper subject matter of this

lecture-the ansemias associated with splenic enlargement,
and begin by a study of that group of cases which may be
classed for convenience as

SPLENIC ANAEMIA OF INFANCY.

Everyone who sees much of disease in children must be
quite familiar with the clinical characters of the cases which
I propose to group together under this heading. The

patient is usually somewhere between six months and two
years old. Generally there is some wasting and sometimes
this is extreme. The complexion is waxy or sallow, often
with a slightly yellow tint resembling that of chlorosis.
Rickets is almost invariably present but not usually in an
extreme degree. There is a special tendency for the
cranial bones to be affected and to show marked bosses
in the parietal and frontal regions. The liver is usually
somewhat enlarged but not greatly so, and the acces-

sible glands are in many cases readily palpable but
never attain any great degree of enlargement. Catarrhal
complications such as diarrhoea or bronchitis are often
present and death when it occurs is usually due to some
intercurrent disease, most commonly broncho-pneumonia.
There is no great tendency to haemorrhage in these cases
although epistaxis sometimes occurs. In severe cases a

petechial eruption may make its appearance and is usually of
ill omen, for few cases which exhibit it recover. Special
interest attaches to the relationship of these cases to con-
genital syphilis and to rickets. Of 42 well-marked cases of
which I have notes congenital syphilis was undoubtedly
present in six, in 15 it was doubtful, and in 21 (or 50 per
cent.) it could be excluded, so far at least as that is ever
possible. Rickets was markedly present in 26 and of these
20 exhibited cranial bossing in a greater or less degree. In
13 there was only slight rickets and in three it was entirely
absent. The significance of these figures we shall return to
later.
Some facts in the family history are of interest. There

seems to be a tendency for the disease to occur in more than
one member of a family. Twins seem specially liable to
suffer. I have seen this four times and the same fact has
been pointed out by Fowler and others. In the last lecture,
it may be remembered, the tendency for some other forms of y
ansemia to affect twins was mentioned and possible reasons
for it were discussed. I have a general impression, also,
although it is difficult to bring it to the test of statistics,
that the disease is commoner amongst children of Jewish
parentage than others.4 I certainly have notes of a large
number of such cases and the point is of interest as

bearing upon the supposed relationship of the disease to

congenital syphilis which it will be generally admitted,
I think, is rather uncommon amongst the Jews. The
existence of tuberculosis in the family is a common fact
in the clinical history of these patients but it is difficult
to be sure if it is found with a frequency which can be
described as greater than that met with in the ordinary
run of hospital patients. Certainly the patients themselves
do not appear to be more subject to tubercle than other
children.

2 See Paton and Goodall, Journal of Physiology, vol. xxix., p. 411
1903.

3 Zeitschrift f&uuml;r Klinische Medicin, Band xlv., p. 385, 1902.
4 This has also been pointed out by Clive Riviere.
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Blood cA<Mt.&mdash;The characters of the blood are of special
interest (vide Table 111.). The red corpuscles are always
reduced in number but rarely to an extreme degree. From
two to three millions per cubic millimetre is the common
figure and I have never seen a case in which they fell below
one million. Fowler records a case in which they were
normal in number, but I have never met with such myself.
The haemoglobin is always reduced but not necessarily in
proportion to the reduction of red cells, and bearing in mind
the low ratio of haemoglobin which is normal to infancy the
percentage may be only slightly reduced. As in all severe
anaemias in childhood the red corpuscles are apt to vary a
good deal in size, large forms being often met with. More
or less of poikilocytosis is usually present, but it is seldom
of extreme degree.
Much importance has been attached to the presence of

nucleated corpuscles in the blood in this disease. They are
certainly usually present but it must be remembered that,
as already pointed out, nucleated cells are apt to appear in
all severe cases of anaemia in young children and I am
not sure that they form a more striking feature in the
blood of this disease than in grave secondary anaemias.
The majority of them are normoblasts, the nuclei of which
often exhibit signs of division, but megaloblasts are also met
with. Fowler found them in 13 out of 20 cases and they
certainly do not have the same grave significance as attaches
to their presence in the blood of the adult. It is difficult to
= know indeed what importance can be attached to the occur-
rence of nucleated red corpuscles in the anaemias of child.
hood. In the cases under consideration at all events they

, exhibit no constant relation either to the total number of red
. cells or to the degree of leucocytosis. A reference to the
’table will show that nucleated red cells may be abundant
-even although the red corpuscles themselves are not greatly
reduced, and a high degree of leucocytosis is not necessarily
accompanied by the presence of a high proportion of normo.
blasts. A leucocytosis is usually present in these cases but
not invariably. A reference to the table will show that in a

considerable number of cases the total number of white cells
is actually reduced. An increase, however, is commoner, but
the tendency is to over-estimate it, forgetting that between
the ages of one year and 18 months, at which the majority of I,
thee cases is met with, the number of leucocytes is normally
from 12,000 to 14,000 per cubic millimetre. In order to avoid
confusion on this point I have calculated the absolute
,numbers of granular and non-granular cells per cubic milli-
metre in each case (s<-e table) It will be observed that in a
few cases an absolute increase in the granular cells occurs.
In some instances this is undoubtedly due to an ordinary
leucocytosis called out by the existence of complications,
such as broncho-pneumonia, but in others no such cause
could be discovered. More usually the increase is chiefly to
be ascribed to an augmented number of non granular cells in
the blood. One can see in this an exaggeration of the
normal characters of the blood of infancy and another
illustration of the tendency for the adenoid tissue to be
aff tected specially at this time of life. The increase in the’
non-granular cells tends particularly to affect the larger
lymphocytes and the large mononuclears, but every inter-
- mecha.te grade between those and the ordinary small

lymph cyte is met with, so that exact differential counting
becomes difficult. There is, in fact, a marked poly-
morphism in the leucocytosis in these cases just as there
is in cases of myelogenous leukaemia. Myelocytes are

- usually present, perhaps in all if carefully looked for.
The highest proportion I have seen has been 13’8 per cent.
(C’-e 18) ; usually they number 2 per cent. They are often
in size and exhibit but sparse granulation. The
.eosin,,,,hi1e<; never appear to be affected but in a few cases I
hive found m-tst cells markedly incieased. The bearing of
the hlood changes on theories as to the nature of the disease
w;]1 be discussed later ; meantime it may be pointed out that
clinically they are chiefly of importance from the point of
vifw of prog-n’1sis In this respect they afford more trust-
w rfhy criteria than any other feature of the disease. The
degree of splenic enlargernent, for instance, appears to be of
ht,tle import; on the other band, the lower the number of
red cells and the higher the number of white cells the more
severe must the condition be regarded. Further, the more
poym ’rphic the blood -that is to say, the greater the
cu’nher of large lymphocytes and myelocytes present-the
wore is the outlook.

PATHOLOGY.

In proportion to the am mnt of clinical interest which
.cases of this group have excited but little attention has been

paid to their morbid anatomy and pathology and the descrip.
tions of those who have written upon the subject are mainly
confined to the changes met with in the spleen. So long ago
as 1886 Stilling 5 described changes in the spleen of rickety
children with anaamia, changes which, he said, he had
never found in the spleen of an adult. The centres of the
Malpighian bodies in these cases showed the presence of
areas of epithelial cells of varying size, with protoplasm
for the most part homogeneous but containing a few granu.
lations at the periphery and sometimes fat droplets or

pigment grains. These cells stained badly and presented a
large round or oval nucleus. The mass of lymphocytes
surrounding these cells was often so broad as to suggest to
this observer an over-activity of the follicle. Sometimes
the follicles were very small and not visible at all to the low
power but on more careful examination were found to be
represented only by small masses of the above cells which
had undergone degeneration and vacuolation, the whole
appearance giving the impression of a degenerative process.
In true cases the follicles are often sharply marked off from
the spleen pulp by many concentric layers of densely packed
spindle-shaped cells, which form a sort of capsule for the
degenerated Malpighian body. Stilling thinks that those
appearances indicate an attempt on the part of the spleen
to form new cells but that the regenerative elements have
undergone degeneration before perhaps they have had time
to divide.
Luzet gives a fairly detailed description of the morbid

anatomy in one case. He notes in the spleen the existence
of perisplenitis but the absence of any increase in thickness
of the trabeculas. The Malpighian bodies were absent but he
gives no detailed description of any change in them. He
attaches much importance to the absence in the pulp of the
large multinuclear cells which he believes to be normally the
originators of red corpuscles and concludes from this that
the spleen in spite of its size is not taking any active share in
the regeneration of the blood. He lays great stress upon the
appearance of the liver in his case which presented the footal
characteristics of indistinct lobulation and showed numerous
nucleated red corpuscles between the columns of hepatic
cells. Here and there large cells were to be found with
nuclei which were often spindle-shaped, exhibited signs
of segmentation, and possessed granular protoplasm.
These cells he regards as hsemopoietic in nature and on
the strength of their presence he considers the essential
visceral change in the disease as a resumption of blood-
forming functions on the part of the liver. He found the
marrow of the femur to be red and rather diffluent. It did
not appear to him that the multiplication of red cells in it
was very active. Fat was only present in the marrow of
the medullary cavity. Mya and Trambusti in a paper
published in 1892 refer to the changes found by Cardarelli
and Fed6 and describe the morbid anatomy of two cases
of their own. They regard the changes in the spleen as
resembling those described by Banti in splenic anaemia&mdash;viz.,
chronic splenitis with hypertrophy of the usual connective
tissue of the pulp, much of which had undergone hyaline
degeneration. The pulp contained numerous normoblasts
with nuclei undergoing mitosis. The Malpighian bodies were
atrophic and some of them were converted into mere fibrous
knots. The liver in these cases was fatty and they describe
the presence in the liver capillaries of multinucleated cells
such as those to which Luzet attaches so much importance.
They found a great formation of new capillaries in the lymph
glands. Fed&eacute;,9 in the joint paper which he wrote with
Somma, in dealing with the pathology of the disease stated
that the glands were normal or slightly enlarged, that
the liver was often enlarged from congestion and that
there were slight increase of connective tissue and cloudy
swelling ; ; fatty degeneration and atrophy of the liver
cells might be present in some cases. The spleen, he
said, was very large firm, and dark red on section, its con.
nective tissue was increased, the pulp was rich in lymphatic
cells, and the follicles were hyperplastic. Glockner in
1898 described the microscopical characters of the spleen
in four well-marked cases of the splenic anasmia of child.

I hood. He summarises his observations thus. There is
a varying degree of thickening of the capsule and also

5 Virchow’s Archiv, Band ciii.
6 Etude sur les An&eacute;mies de la Premi&egrave;re Enfance, Paris, 1891.

7 Lo Sperimentale, vol. xlvi., p. 359.
8 Atti del Primo Congresso Pediatrico Italiano, Napoli, 1891.

9 Quoted by Wentworth, Boston Medical and Surgical Journal,
No. 17. 1900.

10 Reference in Schmidt’s Jahrbuch, Band cclv., 1897, p. 187.
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of the septa. There is also a general thickening of
the reticular framework, forming a network of enlarged
and coarse fibres with definite meshes. Where this process
is most advanced the fibres fufe together into more or less
homogeneous bundles. There is marked thickening of the
adventitia of the smaller arteries in every case and a general
ansemia of the whole organ is also striking. The Malpighian
bodies, apart from thickening of their reticulum, show no
marked changes and are well defined. The specific elements
of the pulp also exhibit in only a few places any real hyper-
plasia, much more generally some degree of atrophy. Only
two elements are evidently overgrown-the epithelioid cells of
the pulp and, to a less extent, the endothelia of the vessels.
The former are probably derived from the fixed cells of the
.connective tissue and as they increase so does the pulp
atrophy.

Fowler’1 reports upon three cases but remarks that the
results do not throw much light on the nature of the
disfase. In one of them the spleen was markedly
- congested but the Malpighian bodies were distinct
and there was a considerable excess of eosinophile cells in
the pulp sinuses. In a second case the spleen was anasmio,
the Malpighian bodies were distinct, and there was an
.even more marked eosinophilia. In the third case the pulp
was much hypertrophied and the Malpighian bodies were
’correspondingly obscured, the condition indeed being not
unlike that met with in myelaemia. In this case there was
no eosinophilia. In none of the three cases could he find in
the liver the haemopoietic cells to which Luzet attaches so
much importance. The bone marrow was satisfactorily
examined in one case only and appeared to be normal.
$unt’ describes two cases of " splenic ansemia with
dnternal haemorrhages in infants." In both the spleen was
- dense, the Malpighian bodies were replaced by fibrous tissue,
and the fibrous tissue of the pulp was increased, but not so
much as the trabeculas. The enlarged spleen of mere
rickets exhibits, he thinks, more change in the trabe-
oulm and less in the pulp than in these cases, whilst
the Malpighian bodies are normal or even exaggerated.
Ewingl3 in a case of so-called von Jaksch’s anaemia in a
>child 20 months old found the pulp cells of the spleen over-
grown and the follicles much reduced in size and number.
Throughout the pulp were numerous collections of small cells
with compact or mitotic nuclei. Many of these were normo-
blasts. There was commencing increase of connective tissue
and many of the sinuses were obliterated. The liver showed
many small intracapillary foci of cells, many of them under-
goirg mitosis of which the majority were normoblasts, but
others were much larger and granular. Occasionally they
were fused together into a mass resembling the multi-
B11ucleated masses of Luzet. The marrow contained no fat ;
all its cellular constituents were in a state of hyperplasia.
Nucleated red cells were very numerous but eosinophi!es were
not increased.

I have made careful examinations of the organs in five
cases of this disease (Cases 1, 16, 17, and 21 in Table III.
and in one unrecorded case). The histological changes were
neither constant nor identical in all of them. In three of
them the spleen showed a diffuse overgrowth of the support-
ing reticulum of the pulp which tended to encroach upon
the Malpighian bodies from their periphery so that the out-
lines of these were lost and in one case at least (Case 16)
they were converted into mere knots of fibrous tissue. The

overgrowth of the pulp stroma in each of these cases was
accompanied by thickening of the capsule and trabeculae
of the organ which sometimes reached a high degree. In
two of the cases, on the other hand (Cases 17 and 21), the
Malpighian bodies were large and well defined and there
was no overgrowth of the pulp stroma. The pulp spaces
were often much congested, but in none of my cases coulrl
lt find any satisfactory evidence of the resumption of
blood-forming functions by the spleen nor was there any
excess of eosinophile cells present nor any marked over-
growth of the endothelium lining the pulp spaces or venous
sinuses.
The marrow was examined both by films and sections in i

three cases (Cases 16, 17. and 21 in Table 111.). In every
case it was abundant and fleshy and showed evidences of great
cellular activity. Neutrolhile and eosinophile myelocytes
were present in large numbers as well as "lymphocytic"
marrow cells but it was difficult to be sure whether

11 Brit. Med. Jour., Sept. 6th, 1902.
12 Transactions of the Pathological Society of London, vol. 1., p. 209,

1899.
13 Cl inical Pathology of the Blood, p. 237.

f these were more numerous than in normal marrow from a
i child of the same age. There was abundant evidence of
, active red cell formation in all cases but few megaloblasts
s were observed. The liver was examined in four cases. In
; two of these it was practically normal. In the others it
1 showed merely fatty degeneration, but in one of an extreme
l degree. I could find no evidence of the presence of Luzet’s
) baemopoietic cells. In none was there any decided increase
s of the interlobular connective tissue. The lymphatic glands
- were examined in three cases. In two of these no change
r could be discovered. In one (No. 16) the capsule was much
f thickened and there was a great overgrowth of the support-
, ing tissue of the reticulum at the expense of the gland
; parenchyma so that the whole section was solid and fibrous-
) looking. The change was not like that observed in Hodgkin’s

disease, there being more fibrous tissue formation and less
: overgrowth of the endothelial cells of the lymph sinuses.
, It resembled much more the alterations already described as
r occurring in the spleen pulp in some of these cases.
j Speaking generally, the chief change in the spleen in
t these cases may be spoken of as a chronic splenitis affecting
, chiefly the pulp but sometimes invading the Malpighian
i bodies. There would seem to be no definite relation

) between the extent of the spleen changes and the degree
 of anaemia but the change seems to have gone on to the
j greatest degree of fibrosis in the cases of longest standing.
; The fatty degeneration of the liver is comparable to that
I which one finds in all advanced anmmiaswhilet the condition
I of the marrow is probably merely compensatory. In the one
, cage in which glandular changes were found the condition
. seemed to be a chronic adenitis comlarable to the chronic
l splenitis already described.
. Before proceeding to discuss the relation of the patho-

logical changes to the clinical symptoms in this disease it
I may be well to indicate briefly the views as to its nature
i which have been put forward by those who have written on

the subject. Gretsell1 writing so long ago as 1866 was the
; first to apply the term "splenic anaemia," to ca. es of this

group. He used the term for convenience and without any
6 theory as to their pathology but simply in order to bring the

disease into line with leukaemia splenica and 13 mphat,ica as
these terms were then used. Italian writers early directed

i their attention to cases of ansemia associated with enlarge-
ment of the spleen in infancy. Somma 15 in 1884 described
a series of cases and applied to them the term " anemia
splenica infantile." He was followed by Di Lorenzo 16 who
first introduced the term "infective" (infettiva) in connexion

5 with these cases, a term which was subsequently adopted by
r Somma and by Fed6, Cardarc-lli, and t-ome other Italian

writers who have described cases of this group. Most of
these writers regarded the disease a" dun to bacterial infec-
tion and describe different forms of microorganisms found
in the spleen which they believe to be the specific cause.
Meanwhile von Jaksch 17 described cases of aT aemi8
with splenic enlargement in children which he thought were
characterised by reduction of red cElls and basmrglobin,
high and persistent leucocytosis, enlargement of the pleen
and sometimes of the lymphatic g and. and to a less degree
of the liver. To these caes he applied the term ar oemia
pqeudo-leuk eemica it faritum, Von Jak,-ch’s account, probably
because it was published in German ann at a time when
diseases of the blood were beginning to be studied more

accurately than ever before, attracted considerable attenticn
and most subsEquent writers have followed his terminology.
To later communications it would be unnecessary and
tedious to make any special reference as they add but little
to our clinical knowledge of the disease, and the patho-
logical facts which they contain have already been dtfcribed,
but an excellent summary of th m ill be found in a series
of exhaustive papers hy Wentworth in vol. cxlv. of the Buston
Medical and Surgical Journal. It is to be regretted on
every grolnd that the term "pseudo-leuk&aelig;mia" was ever

applied to these case.,; by von Jaksch a it has ben the means
of introducing great confusion illtt, the descriptions of the
disease. For almo-t everyore e w ht) has devoted special
attention to the subject must agrt e with the r c’uion of
Wentworth, a conclusion which has ano been array d at by
the majority of recent writers, that the "an&aelig;mia splenica
infettiva dei bambini" of the Italian writers and the
" anaemia infantum pseudo-leuk&aelig;mia." of von Jaktch are

14 Berliner Klinische Wochenschrift. No. 20, 1866.
15 Archivio di Patologia Infantile 1884, vol. ii., p 21.

16 Archivio Italian di Perdiatrica vol. viii., p 175, 1890.
17 Wiener Klinische Wochenschrift, 1888, and Prager Medicinisch

Wochenschrift, 1890.
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really different ways of describing the same condition. Von
Jaksch, in fact, appears to have based his original 
description simply on a rather severe example of the disease 
already described by Italian authors. There is thus no real i
reason for writing as some do of von Jaksch’s anaemia as if it 1
were a special morbid entity and the term "splenic anaemia 
of infancy " is much less objectionable on all grounds than i
" pseudo-leuk&aelig;mia infantum " and it is for that reason that I c

have made use of it in the present description of the disease. 

NATURE OF THE DISEASE. 

Granted, then, that there exists a clinical group of cases
presenting the characters I have narrated and which may be 
conveniently described under the term ’’ splenic anaemia of ]
infancy," we have next to answer the question : Do such 4

cases constitute a definite morbid entity as clearly marked 
off from other forms of anaemia as, let us say, myelogenous
leukaemia 2 On the reply to be given to this question 
different writers hold very different views but they may be 1
divided for purposes of discussion into four groups : 1. Those 1

who hold with Wentworth, Fischl, Morse, and others that the 
splenic anaemia of infancy is not a definite disease but merely 
a secondary anaemia which owes its peculiar characteristics
to the fact of its occurrence in the early years of life. 2. 
Those who regard it as merely an alaukaemic stage of a trae
leukaemia. This view has been specially advocated by Luzet
and Troje. 3. Those who consider it to stand half-way
between leukaemia and pernicious anaemia, a cross, as it were,
between these diseases and partaking of the characteristics
of both. This is apparently the opinion of Rotch and Ladd,
Engel, and Ewing. 4. Those who consider that the disease
is one sui generis, which is the position taken up by Alt and
Weiss in Germany and by Fowler, Melland, and Drysdale
and Thursfield amongst English writers. These different
positions must now be briefly discussed.

1. Those who regard the disease as a mere secondary
anaemia in which the enlarged spleen is, so to speak, merely
an accident, base their position on the absence of any
apparent connexion between the blood changes and the

splenic hypertrophy. Cases with identical lesions in the
spleen-namely, chronic hyperplasia-show varying degrees
of anaemia. At times, they say, there are marked changes
in the blood and at others the changes are very slight and
the degree of leucocytosis shows similar variability. These
differences cannot be explained by the duration of the con-
dition in many cases and all that one is justified in saying is
that in some of the secondary anaemias of infancy there is
a chronic hyperplasia of the spleen and in others not. It
may be admitted that many of these statements have much
force. There is no definite relationship between the degree
of splenic enlargement and the character of the blood in
these cases, for the spleen may be very large with slight
anaemia or the anaemia may be profound and the splenic
hyperplasia by no means excessive. This is by no means
so certainly the case as regards the leucocytosis how-
ever. I think we can say that there is at least a general
ratio between the extent to which the spleen is

enlarged and the increase in number of the leuco-
cytes and that these usually vary together. It is the

polymorphism of the leucocytosis, however, in these cases
which is their most important feature and which dis-

tinguishes them, I believe, from the secondary anasmias,
just as the polymorphism of the white cells in leukasmia
distinguishes that disease from a severe leucocytosis. Even
in severe secondary anaemias such as we studied in the last
lecture such polymorphism does not occur. Great stress
has been laid by the advocates of the view that the splenic
anaemia of infancy is merely a secondary anaemia on the
association between cases so described with rickets and
congenital syphilis. That rickets is a very constant con-
comitant of these cases may be freely admitted, for all
clinical statistics go to prove it. On the other hand, it is
equally certain that in a few cases rickets has been
absent (Case 12 of Table III.). Nor is there any definite
relationship between the severity of the rickets and the

degree of splenic enlargement or of blood change. Some
of the severest cases show but slight evidence of rickets,
whilst severe rickets is often enough accompanied by
no appreciable degree of anaemia. Rickets therefore
cannot per se produce the phenomena characteristic of splenic
anaemia and it seems more reasonable to suppose that when
the two coexist they are both the result of some common
but as yet unknown cause which operates at one time chiefly
in the direction of producing an&aelig;mia and at oth ers exerts its
effects ch’efly upon the blood-forming organs’.

The evidence in favour of a causal connexion between
congenital syphilis and splenic ansemia is even less con.

vincing. The statistics of my own cases showed that the
former disease could be excluded in one half the number of
the latter and other observers have arrived at very similar
results. That congenital syphilis is capable of producing
severe secondary anaemia we have already seen and that it
can also give rise to splenic enlargement there can be no-
question, but the latter when due to the syphilitic cachexia,
is rarely great in degree and is characterised by its occur.
rence within the first six months of life (Carpenter), a time-
at which splenic anaemia does not occur. That congenital
syphilis, like any other debilitating condition, may predis.
pose a child to become the subject of splenic anaemia one-
can well imagine, but that there is any more direct relation
between them cannot be admitted.

2. The view that the disease under consideration is merely
an aleuk&aelig;mic stage of a true leuk&aelig;mia-a stage at which
the hypertrophy of the spleen is still able to keep in check.
the excess of white cells produced by the marrow-has been
advocated by Troje 18 but has little to commend it. That
such aleuksemic stages do sometimes occur in the course of
true leukaemias many recorded cases attest, but no one has
ever described a case of splenic anaemia in a child which
passed later into a genuine leukaemia. Further, it is to be
remembered that, as we shall see later, true leuksemia, at
least in the myelogenous form, is excessively rare in early
childhood, whilst ansemia associated with enlargement of the:
spleen is by no means uncommon. That being so it is in the
last degree improbable that the one is merely a stage of the
other. Add to this that the appearances found after death,
in the two conditions are by no means similar and the proof
seems complete that there can be no identity between them.
That some of the severest forms of splenic anaemia in
infancy do nevertheless suggest, as far at least as their blood’
picture is concerned, a mild leuk&aelig;mia cannot be denied, bat

the appearance is much more that of a mixed myelogenoas.and lymphatic leukaemia than a pure form of either disease.
To this point I shall return, however, when I come to speak
of leuksemia in childhood.

3. The view that the so-called splenic anaemia of infancy’
stands intermediate between pernicious anaemia and!
leuk&aelig;mia has not been put forward by its authors with any
great degree of clearness. It is difficult especially to ascer.
tain whether they mean to imply by it that these two,
diseases are actually to be supposed to be coexisting or
whether it is merely that the blood picture suggests a mixture
of anaemia of these two types. That a casual inspection of a
typical blood film from a severe case of splenic anaemia might,
at first suggest a combination of pernicious an&aelig;mia and
leuksemia may be admitted but the red cells in this
disease are rarely reduced in number to the degree
characteristic of pernicious an&aelig;mia, and from the mere

presence of numerous normoblasts or even megaloblasts.
in infancy our study of the secondary anaemias showed
us that no conclusions can safely be drawn, whilst the

supposed resemblance to leukaemia has already been dealt
with. Further, the post-mortem appearances are not those
of pernicious an&aelig;mia. The presence of iron in the liver
which is so characteristic of the latter disease is not found
in splenic anaemia and to the mere presence of red marrow in
the shafts of the long bones no importance can be attached,
for, as we have seen, it is a normal occurrence during the
earlier years of life, whilst the microscopical characters of
the marrow do not at all correspond with those found in true:
pernicious anaemia. This view may also be dismissed as in
no wise helping to elucidate the nature of the disease.

4. We come finally to the only remaining theory-viz.,.
that splenic anaemia of infancy is a definite morbid entity-
a disease sui generis. The grounds upon which the holders-
of this view base their opinion have already been con-

sidered incidentally when I dealt with the presumption that
the disease is merely a peculiar form of secondary anasmia
and consist, it will be remembered, in the peculiar type of
blood change and, in particular, on the polymorphous
character of the leucocytosis. It must be admitted, how-
ever, that there is more reason to class these cases by them-
selves clinically than pathologically, for the splenic an&aelig;mia.
of infancy has no pathological anatomy peculiar to itself.
The histological changes in the spleen, though perhaps
greater in degree, are still only the same in kind as are met
with in many other cachectic conditions, notably in rickets
and in congenital syphilis. The changes in the enlarged

is Berliner Klinische Wochenschrift, No. 12, 1892.
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<spleen in rickets have been specially studied by Sasuschin 19 
in 11 cases. To the naked eye he found that the spleen was
firm, its capsule rather thickened, the surface pale, and the
Malpighian bodies fewer than normal. The microscope
showed a fibrous hyperplasia of the supporting tissue and
trabeculae and thickening of the walls of the arteries. The

Malpighian bodies were diminished in size and showed an
excess of fibrous tissue at their periphery. Towards their
centres groups of endothelial cells, often undergoing
,degenerative changes, could be made out. The endo-
thelial lining of the blood-vessels was often swollen. He

regards the change as one of chronic inflammation which
interferes with the function of the spleen as a blood former.
,It will be noted that these changes are practically identical
with those found in the large spleen of splenic anaemia of
infancy. In the spleen of congenital syphilis I have found
- very similar changes, many of the Malpighian bodies being
fibrous and the whole supporting tissue of the pulp increased
’In amount.

Nor are the changes in other organs any more character-
istic. The presence of h&aelig;mopoietic cells in the liver which
Luzet regarded as pathognomonic of the disease has not
’been confirmed by other observers and the changes found
in the marrow are not sufficiently striking to justify one in
regarding them as distinctive. None the less I side with
those who would place these cases for clinical purposes in
- a category by themselves, for diseases cannot be classified
entirely on their pathological anatomy, Else would chlorosis
cease to occupy a chapter by itself in our text-books. That
it is difficult to draw any hard-and-fast line between
,these cases and those of secondary anaemia I admit,
for at the lower end of the scale the milder cases merge
’with those of slight an&aelig;mia-usually of a more or less
chlorotic type-sometimes met with in pure rickets. 20 At
-the upper end of the scale we find severe cases which stand,
as far as their blood picture is concerned, very close to

myelogenous leukaemia though never, I believe, really merg-
ing into that disease. It is to these severe cases that the
descriptions of the so-called von Jaksch’s anaemia specially
-apply but that they can be sharply distinguished from the
milder forms cannot be admitted, for, as the table of cases
,shows, evelY intermediate degree of severity is met with. It

appears to me that it is better to employ the term " splenic
;ansemia of infancy " to cover all the cases of every degree of
severity rather than to use the description "pseudo-leukaemia
infantum " introduced by von Jaksch. For the term "pseudo-
leuk&aelig;mia" is one open to objection on many grounds and
;has I venture to think been the means of introducing great
and regrettable confusion into the whole subject. As to the
’real causal factor in the disease we are still completely in the
dark and I confess I am unable to throw any light on the
point. Although enlargement of the spleen seems usually,
as a clinical fact, to precede the anaemia, it can hardly be
’regarded as the cause of the latter, for there is no definite
ratio, as we have seen, between the size of the spleen and the
degree of blood change and in cases which recover the
anemia may pass off long before the spleen has regained its
’normal size. It would be difficult to understand in any
’case, as Wentworth has remarked, how a mere fibrous

hyperplasia of the spleen could produce by any means
an increased destruction of the blood. I am aware

that in the so-called splenic anaemia of adults excision
=of the enlarged organ has often been followed by cure
- of the disease, but these two disorders, as we shall see

’immediately, are really entirely distinct and what holds
- good of one does not necessarily apply to the other. In

splenic anaemia of infancy at all events the crucial ex-

periment of operative removal of the spleen is scarcely
- admissible, for the disease is not one which is inevitably
progressive but, on the contrary, is often spontaneously
’recovered from. On all grounds it seems much more likely
’that the enlarged spleen and the anaemia are both the result

19 Jahrbuch f&uuml;r Kinderheilkunde, li., 1900, p. 297.
20 It is noteworthy that those factors which I have already spoken

of as being actively operative in the production of the chlorotic an&aelig;mia
of rickets&mdash;viz., prolonged nursing and the occurrence of twin preg-
nancies&mdash;are also often found in the history of cases of splenic an&aelig;mia of
infancy. The frequency of the disease amongst the Polish Jews in the
East-end (on which Clive Riviere has also remarked) is probably due to
the fact that very prolonged nursing is a habit of that race. It is
interesting to observe that this association was pointed out so long ago
as 1849 by Battersby. Writing in the Dublin Quarterly Journal for
May of that year he says that " tumefaction of the spleen in children
seems to be the consequence of undue lactation. I have notes of seven
cases whose average duration of suckling is 19 months." He adds that
these patients are truly chlorotic and invariably exhibit pica.

of one common cause, some specific cachexia, possibly toxic
in nature. Such a toxin might affect the spleen in the same
way as the syphilitic poison does and at the same time
induce an increased destruction of red cells or cause an
interference with their formation. It has been suggested by
Clive Riviere 21 that such a specific toxin as has been
postulated may be of gastro -intestinal origin and produced
by an abnormal growth of micro-organisms, the consequence
of gastrointestinal catarrh and injudicious feeding. This
ingenious hypothesis, however, can hardly be true of all
cases, for in a considerable number, at least, one fails to
find any history of diarrhoea, whilst, on the other hand,
gastro-intestinal catarrh is of such frequent occurrence in
infancy that one must always be very chary of assign-
ing to it a definite share in the production of any
given disease. It should be mentioned, however, that
a similar theory has been advanced by Rol’eston and others
to explain the production of the enlarged spleen of adult
splenic an&aelig;mia, and Hamilton has suggested that the
supposed toxin in such cases may owe its origin to an
abnormal intestinal flora.22
The leucocytosis in this disease may be the consequence

of an interference with the function of the spleen, an

expression of its physiological incapacity, and an indication
of the vicarious performance of its function by adenoid
tissue elsewhere, just as happens after experimental removal
of the organ. Adenoid tissue elsewhere, acting, so to

speak, in a hurry, might easily turn out cells of an im-
mature type such as we have seen to be commonly the
case in this disease. It is probable that the changes in
the marrow are also of the nature of a compensatory hyper-
tropty, for if the differentiation of function of the adenoid
tissue and marrow is less ccmplete in early life than in
the adult it may perhaps be the case that the undifferentiated
cells of the mairow in this disease develop into non-granular
instead of into granular leucocytes. That the cssecus changes
in tickets have over-prcdaction of marrow as a secondary
result is very likely, for we have already seen how close!y
bone development and marrow formation are related. The
head bosses in particular which are so constant a feature in
splenic anaemia involve a considerable increase in thickness s
and extent of the blood-forming tissue and may really be as
much a hypertrophy of marrow as a bone change.
RELATION OF THE SPLENIC ANEMIA OF INFANCY TO THE

SO-CALLED SPLENIC ANAEMIA OF ADULTS.
I have recommended the use of the term splenic an&aelig;mia

of infancy to cover all the cases in the group we have just
been considering and the only disadvantage of adopting such
a nomenclature is that it is apt to lead to confusion with the
so-called splenic anaemia of adults. This would be un-
fortunate, for the two conditions are really entirely distinct.
It would be going beyond the legitimate scope of these
lectures to discuss whether the splenic anaemia of adults
is a true pathological entity but most people will agree
that the term is at least one of clinical usefulness as

covering a group of cases which present a clinical
"symptom complex" in common. Many, indeed, would
go further than this nowadays and, regarding splenic
anaemia as merely the initial stage of what has been de-
scribed as Banti’s disease, would associate with it a con-
stant course and a definite morbid anatomy. The splenic
changes in Banti’s disease indeed present many points of
resemblance to those found in the group of cases peculiar to
children which we have been considering. These changes
have been summed up as follows :23 1. Atrophy of the

Malpighian bodies, brought about either by an overgrowth
of the connective tissue ensheathing the central artery or by
an encroachment of fibrous tissue from the periphery.
2. Thickening of the capsule and the trabecul&aelig;, the walls
of the vessels and of the fine fibrous reticulum forming the
walls of the spaces of the splenic pulp. 3. In a minority
of the cases there is also a proliferation of the endothelium
lining the splenic vessels and blood spaces of the pulp, the
proliferated endothelium appearing in the form of large cells
with clear protoplasm and a peripherally situated nucleus,
the cells in some instances completely filling the blood
space.

Here, again, then one finds an overgrowth of supporting

21 Transactions of the Royal Medical and Chirurgical Society
vol. lxxxvii., 1903.

22 See discussion on Splenic An&aelig;mia, Brit. Med. Jour., Sept. 12th,
1903.

23 Trevor: Ibid., Sept. 12th, 1903.
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tissue in the Malpighian bodies and throughout the pulp
generally with an increase of fibrous tissue and a propor-
tionate diminution of the adenoid constituents. It must be
borne in mind, however, that but little diagnostic importance
can be attached to fibrosis involving the trabeculae and
splenic pulp and to atrophy of the Malpighian bodies. As
Rolleston24 has pointed out, varying degrees of splenic
fibrosis are met with in long-continued bacterial poisoning
and fibrotic atrophy of the Malpighian bodies has been pro-
duced experimentally by Pilliet with metatoluylendiamin,
paraphenylene, and sodium nitrate. With the morbid

histology of the spleen, moreover, the apparent resemblance
between Banti’s disease or splenic anaemia ordinarily so-

called and the splenic ansemia of infancy ceases. The blood

picture in the two is totally different. In splenic ansemia
of adults we have to deal with a slight diminution of
red cells, a marked diminution of haemoglobin, and a

diminished number of leucocytes-a combination described
by Senator as oligocythssmia, oligochromeamia, and leuco-
penia, which contrasts markedly with the great diminution
of red cells, the presence of normoblasts, and the hetero-
morphous leucocytosis characteristic of the infantile disease.
In addition to this the clinical course of the disorder is
totally different. Splenic an&aelig;mia in adults is a very chronic
condition which extends over years but is slowly progressive
and, so far as we know, invariably leads to death. The splenic
an&aelig;mia of infancy, on the other hand, is of much shorter
duration and by no means progressively fatal but, on the
contrary, is recovered from in a considerable proportion of
the cases. If, then, these two conditions resemble each
other only in the common factor of presenting some degree
of ansemia along with enlargement of the spleen the next
question which arises is : Does one ever meet in childhood
with cases of splenic anaemia of the adult type ? Occasion-
ally, I think, one does. Hamill,25 for instance, has

reported the case of a boy, aged six years, who suffered
from anaemia associated with great enlargement of the
spleen and repeated haemorrhages. The blood exhibited
ansemia, of the chlorotic type with leucopenia, but
the relative proportion of the granular and non-granular
cells varied at different examinations. He died four years
later, death being preceded by the appearance of ascites.
The necropsy showed fibrous hyperplasia of the spleen and
an increase of connective tissue around the bile-ducts in the
liver. Hamill does not attempt to classify this case but I
thihk there can be no doubt that it must rank with the
splenic anaemias of adult type.
Another case has been recorded by R. T. Williamson,21

The patient was a boy, aged nine years, whose illness was of
two years’ duration. There was no evidence of syphilis or
rickets. He presented great enlargement of the spleen but
not of the lymph glands, with marked ansemia (3,030,000
red cells), and there was no leucocytosis (4000 per cubic
millimetre, the lymphocytes being in slight relative excess).
There was intermittent pyrexia. He died and the post-
mortem examination showed that the Malpighian bodies in
the spleen were fibrous, whilst the pulp contained many
large cells inclosing red corpuscles. The marrow of the
femur was dark red and " lymphoid " and there were some
vegetations on the mitral valve and a few ulcers in the
small intestine. This case also closely resembles the splenic
anaemia of adults but it is difficult altogether to exclude
nlcerative endocarditis which seems sometimes to be accom-
panied by great enlargement of the spleen without any
leucocytosis.

In a very typical example of splenic anaemia terminating
in Banti’s disease described by Rolleston 21 and confirmed
by a post-mortem examination the interesting statement
is made that the patient, who was 20 years of age, had
been an in-patient at the Hospital for Sick Children, Great
Ormond-street, for a similar condition 11 years before.
Cases of splenic anaemia of adult type do therefore seem to
occur in childhood, but owing to the great rarity of that
disease even in adult life it is difficult to say with what
degree of relative frequency. As far as I can discover, how-
ever, such cases are not met with in infancy but only after
the period of second dentition-that is to say, when the
blood has assumed the adult characters. It is true that
Hunt2l’ has described two cases of splenic enlargement with

24 Discussion on Splenic An&aelig;mia, Ibid., Sept. 12th, 1903.
25 Archives of Pediatrics, September, 1902.

26 Medical Chronicle, vol. xviii., p. 103, 1893.
27 Clinical Journal, 1902, vol. xix., p. 401.

28 Transactions of the Pathological Society of London, vol. 1., p. 209,
1899.

anaemia in infants aged eight and 16 months respectively
which he believes to have been examples of the adult form of
the disease but the blood examination is not given in sufficient
detail to enable one to form an exact judgment. So far as it
goes one of them certainly seems to have been an ordinary
splenic anaemia of infancy. It is true also that one meets
.with great enlargement of the spleen in infancy associated
with more or less anaemia but no leucocytosis which present
at first sight a resemblance to the splenic anaemia of adults.
Examples of these have been given in Table 111. There can
be little doubt, however, that those are cases of the ordinary
splenic anaemia of infancy on the way to recovery, for on
following them out one can often find that the spleen
gradually recedes behind the ribs until complete recovery is
established. Others are probably merely examples of rickets
associated with an unusual degree of splenic enlargement.
In later childhood again one sometimes meets with puzzling
cases in which there is enlargement of the spleen with more
or less anaemia but which one hesitates to class as examples
of ordinary splenic ansemia of adults. Some of these may
possibly be examples of the primary splenomegaly-endo.
thelial hyperplasia of the spleen-so well described by
Bovaird,29 but others are almost certainly of syphilitic
origin. To the latter class the following cases probably
belong.
CASE 1.-A boy. aged two and a half years, was said to have a lump

in the abdomen since he was six months old. There was a definite
history of inherited syphilis. He was only slightly ansemio. the red cells
numbered 4,500,000, the haemoglobin amounted to 55 per cent., and the
white cells to 13,000 per cubic millimetre. There was a slight relative
excess of lymphocytes. The spleen reached below the umbilicus and
there were well-marked signs of rickets and a slightly bossed head.
Under vigorous antisyphilitic treatment the spleen rapidly diminished
and ten months later had entirely disappeared.
CASE 2.-A boy, aged 11 years, had had an enormously enlarged

spleen without other symptoms for upwards of two years. The family
history was indefinite but a brother had suffered from bad eyes."
There was no enlargement of the glands or of the liver. The red cells
were 4,360,000, haemoglobin 56 per cent., and white cells 4700; the poly-
nuclear and uninuclear forms were about equal. His subsequent
history could not be ascertained.
CASE 3.-A girl, aged 11 years, presented well-marked signs of con-

genital syphilis (notching of the teeth, interstitial keratitis, &c.). The
spleen was enormously enlarged ; the liver was large and irregular,
The glands were not affected. The red cells and hsemoglobiti were
normal. The white cells numbered 8000 and a differential count showed
65 per cent. polynuclears. 31’7 uninuclears, and 3 per cent eosinophiles.
She subsequently died rather suddenly when at home.

In the cases cited anaemia was *not pronounced but in a
series published by Chiari 30 in young adults anasmia was a
marked feature and splenic anaemia was closely simulated.
In all these cases the symptoms appeared to hava come on
about puberty.

LEUK&AElig;MIA IN CHILDHOOD.
It cannot be said that recent work on leukaemia in the

adult has tended to give a sharper definition to our know.
ledge of the diseases classed under that term or to clarify
our notions of their pathology. On the contrary, the division
of the leukaemias into two well-defined types which until
recently was believed to hold good has been shown to be no
longer tenable. The old division into splenic and lymphatic
forms, based mainly on clinical differences, had to give
way to the pathological classification of lymphatic and
myelogenous leukaemia which rested upon the chief kind of
cell found in the blood in each case and its supposed seat of
origin. Bat these terms are tending in their turn to lose
their applicability as the accumulation of cases and
pathological material goes on. It seems no longer possible
to speak of lymphatic leukmmia when in some quite typical

clinical examples of that form of the disease the only
pathological changes have been found in the bone marrow,
whilst, on the other hand, the detection of "myelogenous" "
changes in the adenoid tissue in what seem at the bedside
cases of pure myelogenous leukaemia render it difficult to
assert dogmatically that this variety of the disease is
always due to changes in the marrow alone. It would seem
indeed as if the tendency of recent work were to show that
the differentiation of function between the bone marrow and
adenoid tissue was not so sharp as from the teaching of
Ehrlich most people have been inclined to believe, and
that in pathological conditions especially a considerable
amount of vicarious action can take place in consequence of
which the bone marrow no longer confines itself to the
exclusive production of granular cells nor the adenoid tissue
to the manufacture of non-granular cells and lymphocytes,
If this be true of leukaemia in the adult one would expect
a priori that it would apply with even greater force, to

29 American Journal of the Medical Sciences, October, 1900
30 Prager Medicinische Wochenschrift, No. 24, 1902.
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tenksemia in childhood, for in the child, as we have already
seen, there is reason to suppose that the normal differentia-
tion of function on the part of the marrow and adenoid
tissue respectively is less stereotyped than in the adult. We
shall see, I think, that this expectation will prove to be
correct. It will be convenient to consider first the two
extreme and classical types of leuksemia, the myelogenous
(so-called) and the lymphatic, and afterwards to glance at
the atypical and intermediate forms of the disease.

MYELOGENOUS LEUK&AElig;MIA.
One is struck, in studying the ansemias of childhood, with

the extreme rarity of myelogenous leuk&aelig;mia. A well-defined
and relatively not very uncommon disease in adults, it is of
the most infrequent occurrence in the child and in the

period of infancy is hardly met with at all. The statements
in text-books on this point which sometimes seem to point to
a contrary conclusion cannot be accepted, for they are apt to
be based upon cases described prior to the introduction of
modern methods of blood examination, many of which in all
probability were really examples of lymphatic leuksemia
whilst others no doubt belonged to the group of cases already
dealt with under the title of splenic an&aelig;mia of infancy. The

only case I have seen myself was one which was recently
under the care of Dr. Lewis Smith in the London Hospital
and which is to be published by him in detail. It presented
an extreme and characteristic example of the disease.
The patient, a girl, aged four years and 11 months, had suffered from

enlargement of the abdomen for five and a half months. For the past
four months she had wasted. There waii no marked pallor. the liver
and glands were not palpable, but the spleen was enormous, filling the
whole left side of the abdomen. Examination of the blood showed
the presence of 2,425.000 red cells, 25 per cent. of haemoglobin, and
1,590,800 white cells. There were four normoblasts to every 100 white
cells, A differential count showed the presence of 56’1 per cent. of
neutrophile myelocytes, 3 9 per cent. of basophile myelocytes. 9 per cent.
of eosinophile myelocytes, 30 per cent. of polynuclears, and 0’7 per cent.
of lymphocytes. A few of the myelocytes showed mixed granulations.
As far as I can discover this is the most marked case of

myelogenous leukasmia in a young child yet described. I
have collected the following probably genuine cases from the
literature. Cassel,31 writing in 1898, states that the
authentic cases up to that time were less than a dozen in all. I
He apparently includes in this number seven cases collected
by Monti and Berggiiin, none of which, however, can one
regard as being quite certainly examples of the myelogenous
form. Cassel adds an undoubted case of his own. The

patient was a boy, aged eight years, who exhibited marked
anaemia and great enlargement of the spleen but none of
the liver or lymph glands. The blood showed 3,550,000
red corpuscles, 40 per cent. of haemoglobin, and 500,000
white cells. Of these 69 per cent. were true myelocytes and
12 per cent. were eosinophiles. Polynuclears and mast cells
were numerous but lymphocytes were very scanty. The
patient was still alive when the paper was published.
Baginsky 32 has described an undoubted case in a boy, aged
nine years, who presented all the usual clinical features.
The red corpuscles amounted to 2,133,000 per cubic milli-
metre and the white to 986,000. Of these 56’7 per cent.
were myelocytes, 26’1 per cent. polyn uclears, and 41 per
cent. eosinophiles. The nuclei of the myelocytes stained
deeply with tri-acid mixture and there were as a rule only
indications of granules in the protoplasm. The case was
lost sight of before its termination. Monti and Ber ggrun
describe a case in a boy, one year old, which is probably
genuire. He was the subject both of congenital syphilis
and of rickets and exhibited enormous enlargement of the
spleen with some increase in size of the lymphatic glands.
The red cells amounted to 1,846.000 and the white to 66.422.
The h&aelig;moglobin varied from 23 to 28 per cent. Of the
white cells the great majority were large mononuclear forms
with fine neutrophile granules. The eosinophiles were also
increased but the polynuclears and lymphocytes were

diminished. In spite of the small total number of leuco-
cytes in this case it was probably an example of true

myelogenous leuksemia. Charon and Gratia 33 describe the
case of a girl, aged eight years, who exhibited marked
anoemia with great enlargement of the liver and spleen. A
blood count made two days before her death showed 880,000
red cells and 305,000 white cells per cubic millimetre, of
which 37’1 per cent. were myelocytes.
These cases-five in all-are the only genuine examples of

31 Berliner Klinische Wochenschrift, No. 4, 1898.
32 Jacobi’s Festschrift, p. 19, 1900.

33 Bulletin de la Soci&eacute;t&eacute; des Sciences M&eacute;dicales de Bruxelles, 1896,
p. 63.

pure myelogenous leucaemia in childhood which a fairly
complete search of the literature has enabled me to dis-
cover,34 and it will be observed that only one of them
belongs to the period of infancy. Even assuming that a
certain number have been missed’the result fully justifies the
statement already made that pure myelogenous leukaemia
hardly occurs in early life. This fact in the natural history
of the disease is certainly a remarkable one, for there is
nothing in the bone marrow in childhood which would lead
one to expect that it would be less likely to become the seat
of a leuk&aelig;mic process than the corresponding tissue in the
adult, whilst the ease with which myelocytes appear in the
blood in early life even in comparatively trivial degrees of
anaemia would have prepared one for quite the contrary
result. Until we have some definite information as to
the true cause of leuksemia no explanation of the rarity of
the myelogenous form in childhood is likely to be forth-
coming, but it suggests at least that, as is perhaps the case
with pernicious anaemia, the exciting cause of the disease
is not operative at this time of life.

LYMPHATIC LEUK&AElig;MIA.

When we turn to the so-called "lymphatic" form
of leukaemia we are met with quite the opposite state of

things. The comparative frequency of this form in child-
hood is just as striking as the rarity of the myelogenous
variety. It is only in quite recent times indeed that the
frequency of lymphatic leukaemia has been recognised.
McCrae 35 in 1900 described a case and gave references to
other 13 cases which had been published as occurring in
children below the age of ten years up to that time.

Table IV. contains some of the most important cases in
children published since McCrae’s summary was made,
whilst one meets in the literature with casual references
to many others which have never been published in detail.
The records of authentic cases, moreover, are beirg added
to almost daily.

Clinically these cases conform to the characters of the
acute form of the disease and they may be roughly divided
into the three types described by Guinon and Jolly: 36 (1)
those which exhibit profound anaemia with general glandular
enlargement with a heamorrbagic tendency in the later

stages ; (2) those in which the haemorrbagic tendency is
exhibited from the outset, petechi&aelig; appearing early so that
the case may resemble one of infective purpura; and (3)
"pseudo-scoibutic" caes in which lesions in the buccal
cavity are the most striking feature. The type of cell which
predominates in the blood is the so-called large lymphocyte,
many of which are probably really identical with the
"lymphoid cells of Wolff. Pathologically they show the
changes which have been so often described as characteristic
of the lymphatic form of leuk&aelig;mia-viz., overgrowth of
adenoid tissue generally with the appearance of foci of it in
situations in which such tissue is not normally visible and a
replacement of the normal bone marrow by lymphoid tissue.
No satisfactory explanation of the frequency of the

lymphatic form of leuk&aelig;mia in childhood can be given any
more than of the rarity of the myelogenous variety. The
fact, however, may be correlated with that of the great
extent and activity of the adenoid tissue in childhood, to
which reference has already been made and which render it

peculiarly liable to become the seat of pathological processes
of all Eorts of which leukaemia is only one form. One
is tempted to find in it also some support for the infective
origin of the disease which has so often been advocated when
one remembers the peculiar liability of children to infection,
particularly such as, finds access by the throat. On the
other hand, those who see in lymphatic leukaemia a process
resembling the production of a malignant growth and who
speak of it as a "sarccmaof the blood " might point with
equal truth to the frequency of that particular form fat 
malignant growth in the earlier years of life. It may be, tco,
that, as Parkes Weber has suggested,37 lymphatic leukaemia
is to be looked upon as a less diferentiated form of the
leuk2emic process than the myelogenous form of the disease.

34 References to other supposed examples&mdash;none of which, however,
is sufficiently authenticated&mdash;will be found in Clive Riviere’s paper
in the Transactions of the Royal Medical and Chirurgical Society,
vol. lxxxvii., 1903.

35 Gilbert and Weil in a paper in the Archives de M&eacute;decine Exp&eacute;ri-
mentale, tome ii., p. 157, 1899, state that up to that time about 60 cases
of acute leuk&aelig;mia had been recorded, of which five were between the
ages of one and ten and 17 between 11 and 20 years of age.

36 Revue Mensuelle des Maladies de l’Enfance, June, 1899.
37 Transactions of the Pathological Society of London, vol. liv.,

p. 286, 1903.
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In other words, we may really be dealing in it with an over-
growth of the original mother cells which are believed to be
the progenitors alike of lymphocytes and of the more highly
differentiated type of cell known as myelocytes. Lymphatic
leukaemia would then be a return to the fcetal stage in which
myelocytes have not yet appeared and such a relapse into
intra-uterine methods of blood formation may happen more
easily in the child than in the adult.
Compared with the acute variety of the disease chronic

lymphatic leuksemia is of comparatively rare occurrence in
childhood but not more so probably than in adult life. One
is met here with the practical difficulty of assigning a limit
of duration within which a case r,hall be regarded as
. acute." Any such limits indeed must of necessity be more
or less arbitrary in nature. I have met, however, with one
case which can be fairly regarded as falling outside the
sphere of the more acute type of the disease. It is included
in Table IV. (Case 10). Except as regards their duration
these cases present no essential difference from those of the

more acute form, but the preponderating type of cell in the
blood tends to be rather the ordinary small lymphocyte than
the larger form of cell met with in the more acute variety of
the disease. These cases are chiefly of interest as forming
a supposed link between true leukaemia and Hodgkin’s
disease but to this point we shall return when we consider
that disease in detail.

MIXED FORMS OF LEUKEMIA.

So long as it was believed that the two great seats of
production of white cells-the bone marrow and adenoid
tissue-were functionally entirely independent and that the-
former in any circumstances could produce only granular
and the latter non-granular cells, so long was it believed
that myelogenous and lymphatic leukaemia were two totally
distinct conditions which did not coexist and between which
no intermediate type was found. But later investigations
into the mode of origin of the white cells have rendered it
probable that this functional specialism on the part of the
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adenoid tissue and marrow is not so absolute as had been
supposed. It is coming to be believed that both myelocytes
and lymphocytes have originally a common parent type of
cell and that although it is true that in the marrow the

development of these is normally in the direction of pro-
ducing granular cells (myelocytes) and in the adenoid tissue
of producing non-granular cells (lymphocytes), yet upon
occasion the parent cells may develop in one direction only
in both situations, so that the bone marrow may also produce
lymphocytes and the adenoid tissue myelocytes. Coinci-
dently with the rise of this view clinical evidence has
been accumulating which points to the actual existence of
cases in which the blood presents the picture of a mixed
form of leukaemia, both myelocytes and lymphocytes being i
present in large numbers. Wolff 38 has recently pub-
lished a criticism of alleged cases of this sort and
has come to the conclusion that some of them at least
must be regarded as genuine examples of mixed types of
leuksemia. Now, as has already been indicated, it is just in
childhood when the division of labour between the blood-
forming organs is presumably less highly specialised, when
myelocytes so readily enter the blood stream, and when
lymphocytosis is so common, that one might expect cases of
mixed type to occur. Wolff, it is true, declines to admit
cases in infancy as affording real evidence of the occurrence
of mixed leukmmia because of the confusion and perplexity
introduced by cases of the so-called von Jaksch’s ansemia
already considered. It appears to me, however, to be rather
an arbitrary proceeding to rule out such cases. True myelo-
genous leukaemia is, as we have seen, almost unknown in
infancy and it may be that when the disease does occur at
this period of life it tends to assume not a pure but a
mixed form. Case 16 of my series (Table III.) may
perhaps have been of that nature. Morse39 has reported
an interesting case which raises a similar problem. It was
that of a boy, one year of age, the exact duration of whose
illness was uncertain. He was decidedly rickety and pre-
sented enormous enlargement of the spleen with some in-
crease in size also of the liver and lymphatic glands. The

blood contained 2,900,000 red cells per cubic millimetre and
48,000 white cells. The differential count showed 23 4 per
cent. of small lymphocytes, 8. 1 per cent. of large lympho-
cytes and transitionals, 21’4 per cent. of myelocytes, 46’5
per cent. of polynuclears, and 0’ 6 per cent. of eosinophiles.
There was marked poikilocytosis and many nucleated red
corpuscles were present, several of them being megaloblasts.
The comparatively low percentage of lymphocytes and the
high proportion of myelocytes in this case are certainly
unusual even for a severe example of splenic an&aelig;mia of

infancy, and one is inclined to agree with Morse that the
case is rather to be regarded as a mixed form of leuksemia.
Fowler40 has recorded a very similar case in a girl, aged 13
months. There was only slight rickets but the spleen was
enormous and the liver and lymph glands were also dis-

tinctly enlarged. Purpura and epistaxis were repeatedly
observed. Repeated examinations of the blood gave red-
cell counts varying from 2,950,000 to 3,950,000 per cubic
millimetre, while the leucocytes varied between 23,400 and
58,000. The differential counts varied a good deal, the

highest percentage of lymphocytes found being 46. Whilst
the myelocytes on one occasion rose to 14 per cent.

eosinophiles were not increased. Nucleated red cells were
very numerous, nearly all of them being normoblasts. The

post-mortem appearances are said to have been those of
leuk&aelig;mia. Fowler regarded the case as one rather of
leuksemia than of splenic an&aelig;mia from the characters of the
blood observed during life. Cabot mentions similar cases.41-
Even were one to admit that these cases are to be regarded
as examples of severe splenic an&aelig;mia rather than instances
of mixed forms of leuksemia the same cannot be said of very
similar cases met with at a later period of childhood when
splenic ansemia has ceased to occur. Stewart and Campbell42
have recorded such a case in the person of a boy, aged six
years, whose illness lasted only three weeks. He presented
marked an&aelig;mia, with severe and repeated epistaxis. The
spleen was not enlarged but there was some enlargement of
the Eubmaxillary glands noted. The blood, which was

examined just before death and therefore after repeated
haemorrhages, contained only 750,000 red cells per cubic
millimetre with 20 per cent. of hsemoglobin and 40,000
leucocytes per cubic millimetre. Of these 25 per cent.

38 Zeitschrift f&uuml;r Klinische Medicin, Band xlv., p. 385, 1902.
39 Boston Medical and Surgical Journal, vol. ii., p. 133, 1894.

40 International Clinics, vol. ii., 1901, series ii., p. 125.
41 Clinical Examination of the Blood, fourth edition, p. 454.

42 Montreal Medical Journal, May, 1902.

were small lymphocytes, 45 per cent. were poly-
nuclears and the remaining 30 per cent. was made up of
myelocytes, 3 per cent. being eosinophilic. The red cells
showed considerable inequality in size but none in shape.
There were no megaloblasts. A case such as this is obviously
very difficult to classify. It is evidently one in which the
bone marrow is mainly involved and is so far to be regarded
as myelogenous but the high relative number of small
lymphocytes would point to some implication of adenoid
tissue as well. Another of Fowler’s cases 43 is more con-
clusive. It was that of a girl, five years of age, with
enormously enlarged spleen, slightly enlarged liver, and
slight hard enlargement of all the superficial lymph glands
in whom the illness ran a course ot 14 weeks. The red
corpuscles were below 3.000,000 and the white corpuscles
from 240,000 to 257,000 per cubic millimetre. The
differential counts showed: small lymphocytes, 7 to 13
per cent. ; large lymphocytes, 32 to 57 per cent. ; poly-
nuclears, 16 to 22 per cent. ; myelocytes, 12 to 27 per cent. ;
eosinophile myelocytes, 0’7 to 3’4 per cent. ; eosinophiles,
0 6 to 2’ 6 per cent. ; and mast cells, 3 to 3 4 per cent. This
seems to be clearly an example of a mixed form of leuk-
&aelig;mia and was so regarded by Fowler. Many similar cases
could be quoted from the literature 44 but enough has been
said to show that the frontiers of leukasmia in childhood are

very ill defined. Cases occur intermediate in type between
, splenic an&aelig;mia on the one hand and true leukaemias on the

other and also between the two classical forms of leuk&aelig;mia.
. themselves. Such cases may find an explanation if we

regard the myelocytes and the lymphocytes as both arising
from a common parent type of cell which we may speak
of with Wolff as a "lymphoid" cell, which is probably
identical with many of the so called "large lymphocytes"

l spoken of in the above differential counts. To this common
s origin both types of leukaemia could be traced back, myelo-
I genous leuksemia being due to the production from it of
- myelocytes in excess and lymphatic leuk&aelig;mia to an exces-
- sive production of lymphocytes, whilst in the intermediate

forms either the parent cells themselves enter the blood
t along with myelocytes or both myelocytes and lymphocytes
r are produced from the common cell in excessive number.
- The trend of opinion which is supported by such cases as
) those described is certainly in favour of attaching more

. importance to the type of cell found in the blood and less
l to its supposed seat of origin, and if I might venture upon a
. prophecy it is that in future the leukaemias will be classified

on the former basis instead of as hitherto on the latter and
r that we will speak of myelocytic, lymphocytic, and mixed-
E cell leukaemias, rather than of myelogenous or lymphatic.

At all events, it is only along such lines that order is likely
. to be introduced into the present confusion which surrounds
3 the classification of those anaemias of children which are
s attended by a marked increase of white cells in the blood.

43 International Clinics, vol. iii., 1903, series xiii.
44 Examples of mixed leuk&aelig;mia in the adult have been published by

Simon (American Journal of the Medical Sciences, 125, p. 984, 1903) and
by Wilkinson (THE LANCET, June 20th, 1903. p. 1739), but in both
of these the case began as apparently one of myelogenous leuk&aelig;mia
and ended by assuming the lymphatic type. Other examples are
referred to by Fowler (loc. cit.).

ALEXANDRA HOSPITAL FOR CHILDREN WITH HIP
DISEASE.-A festival dinner in aid of this well-known

hospital in Bloomsbury was held on April 27th at Prince’s
Restaurant, Piccadilly. The Duke of Marlborough presided.
A large and distinguished company assembled, including
the Duke of Beaufort (president of the hospital), the
Duchess of Beaufort, the Marchioness of Lansdowne and
the Marchioness of Granby. In proposing the toast of "The
King " the Duke of Marlborough said that His Majesty had
displayed interest in the hospital by opening one of its wings
and had indirectly contributed towards its welfare, as a

large annual subscription was received by the hospital from
King Edward’s Hospital Fund. During the existence of the
Alexandra Hospital, which was opened in 1867, many young
people had been made healthy and strong who would other-
wise have been hopeless cripples. The hospital was in a
sense an institution of national importance as the patients
came from all parts of the country. It possessed nearly 100
beds and in order to maintain them an expenditure of nearly
Z6000 a year was entailed. Mr. W. H. Whitfield, the
chairman of the committee of management, stated that the
income from invested funds amounted to only Z300 a year.
As a result of the dinner subscriptions and donations amount-
ing to &pound;3600 were announced.


